The diagnosis and treatment of cancer is often associated with high levels of psychosocial distress, yet exploration of these issues is rarely included in routine oncologic care. We conducted a pilot study to evaluate the feasibility of screening for psychosocial distress after autologous and allogeneic stem cell transplantation. A total of 80 adults were enrolled in Boston, MA, USA. Subjects completed selfadministered assessments prior to hospital admission, at their first clinic visit after hospital discharge, and at 100 days post transplant. Assessments included validated instruments assessing psychosocial distress and quality of life (QOL). Elevated levels of anxiety and/or depression were detected in 55% of those providing pre-transplant assessments and were associated with compromised QOL. Post transplant screening was successfully performed in 69% of subjects and identified that 44% had symptoms of depression, anxiety or post traumatic stress disorder. Pretransplant distress was associated with detection of distress after transplantation (81 vs 13%, Po0.0001). In summary, we detected high levels of distress in transplant patients using self-administered tools. Pre-transplant distress appears to be highly predictive of distress post transplant and is a feasible marker to target screening and intervention programs.
Traditionally, most psychosocial monitoring and care is provided by social workers, nurses, psychologists, psychiatrists and clergy. However, this support is often delivered separately from routine clinical care. Studies document multiple physician, patient and practical barriers to detecting psychosocial distress and delivering appropriate interventions. 5, [8] [9] [10] [11] [12] [13] [14] [15] [16] Oncologists' reviews of systems rarely include psychosocial problems. 12, 17 Reasons include time constraints, competing medical issues, lack of training in the recognition and management of psychosocial distress, fear of unleashing strong patient emotions, discomfort with or disinterest in psychosocial issues, and uncertainty about the value of psychosocial interventions. Patients may not report psychosocial distress to their physicians fearing stigma, being a burden on busy clinical staff, or distracting the physician from curative efforts. They may feel that to acknowledge psychosocial problems is a sign of weakness, or that distress is inevitable and cannot be helped. Finally, practical barriers can hinder appropriate treatment even after distress is recognized. These include lack of easily accessible psychosocial providers and difficulty in obtaining insurance coverage for services.
At our center, psychosocial care following HSCT is heavily reliant on clinical detection of distress during medical visits. Psychosocial resources such as nurses, social workers, and psychiatrists are available, but are involved on an as-needed basis as perceived by the psychosocial practitioners and transplant physicians. We conducted this pilot study to see if we could effectively screen for psychosocial distress following HSCT by evaluating people at distinct timepoints with self-administered assessments.
Subjects and methods

Subjects
Potential subjects were recruited for participation from English-speaking adult patients undergoing HSCT at the Dana-Farber Cancer Institute/Brigham and Women's Hospital, Boston, MA, USA. The Institutional Review Board approved the protocol, and all participants provided signed, informed consent. People who already carried a psychiatric diagnosis and/or were on psychotropic medications were eligible to participate. Patients were excluded if they were unable to complete self-administered batteries due to language, cognitive or psychological difficulties. Subjects were asked to complete self-assessments prior to transplantation, at their first clinic visit after hospital discharge (marking the first time they were healthy enough to leave the hospital), and at 100 days post-HSCT (a clinically meaningful milestone and an appropriate interval from the last screening). Patients identified as seriously distressed on post transplant assessments were contacted by the Principal Investigator to discuss their assessment results and offered referrals for additional evaluation. No actions were taken based on results of pre-transplant assessments, as patients were about to undergo prolonged hospitalizations.
Instruments
Copies of the psychosocial batteries are available from the corresponding author. The pre-transplant assessment was used to measure baseline levels of anxiety and depression. It contained the Spielberger State Anxiety Scale, 18 the Beck Depression Inventory (BDI), 19, 20 the Medical Outcomes Study social support scale, 21 the Brief COPE, 22 and sociodemographics. In total, 35 of the 38 subjects (92%) completing the baseline assessment reported feeling very comfortable or comfortable with the questions. Three subjects did not answer the question. The pre-transplant battery contained 163 items and the median time required for completion was 30 min (range 15-90 min). Nine subjects did not report completion time.
The post transplant screening instruments were identical for the first clinic visit and 100 days. They included validated modules for depression, anxiety, and post traumatic stress disorder as well as general measures for social, psychological, practical and spiritual distress. The screening instruments were intended to identify patients who required further professional evaluation and were not considered definitive for any psychiatric diagnoses. The post transplant screening batteries included the BDI, Hospital Anxiety and Depression Scale (HADS), [23] [24] [25] [26] Patient Health Questionnaire (PHQ), 27, 28 post traumatic stress disorder (PTSD) module, [29] [30] [31] [32] NCCN Distress Thermometer, 7 and functional and quality of life measures (SF-36, FACT-BMT subscale). [33] [34] [35] [36] Morisky's medication compliance scale was used to assess medication compliance through self-report at the post transplant assessments only. 37 In anticipation of a randomized clinical trial, we purposely included several instruments different from the ones used for pre-HSCT assessment. The post transplant assessments contained 74 items; we did not ask subjects how long it took to complete them. Almost all respondents (82/84 assessments, 98%) felt very comfortable or comfortable when answering questions on the post transplant batteries. Two subjects reported feeling a little uncomfortable. Clinical data were abstracted from medical charts or retrieved from the transplant program database.
Outcomes and statistical analysis
Instruments were scored according to published conventions. 'Distressed' individuals were defined as those whose scores showed 'moderate/intermediate' or worse anxiety, depression and/or post traumatic stress symptoms. Specifically, we considered an individual distressed if they scored X40 on the Spielberger State Anxiety scale, X8 on the anxiety or depression components of the HADS, X16 on the BDI, or X10 on the PHQ, or had a PTSD total score X50 or scores of 3 or more on X1 intrusion item, X3 avoidance/numbing items and X2 arousal symptoms. [18] [19] [20] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] Subjects scoring in the normal or 'mild' range were considered 'nondistressed.' Comparisons between distressed and nondistressed populations were carried out using w 2 or Fisher's exact tests for categorical variables and Wilcoxon rank-sum tests for continuous variables. Spearman correlations were calculated between different depression screening instruments using only the first post transplant assessment completed by each subject. 'Successful' post transplant screening was defined as completion of the screening instrument at either the first clinic visit after hospital discharge or 100 days post transplant.
The NCCN Distress thermometer was scored for each topic with X5 indicating psychosocial difficulties. 7 
Results
Participants
In total, 83 people signed the informed consent document between August 2002 and February 2003 and were registered to the protocol. Three were never transplanted, and 61/80 (76%) provided at least one assessment and were considered evaluable although three subjects died within the first 100 post transplant days (days 60, 81, 92). The median age was 49 years, and 56% underwent allogeneic procedures with 44% receiving autologous grafts. No adverse events due to study participation were noted.
During the enrollment period, 135 people were transplanted at our institution. Table 1 shows the characteristics of study participants as well as the 19 people (14%) who signed a consent form and were enrolled, but did not return any self-assessments, and the 55 people not participating in the study (41%). The three groups were similar with the following exceptions: People who signed consent forms were more likely to be White (98 vs 87%, P ¼ 0.02) than those who never signed consent forms. The reasons for not signing consent were not tracked but likely include: exclusion because of language barrier or physician preference, never being offered participation because of logistical oversight, and patient refusal. Of the people who signed consent, people who did not return any assessments (nonevaluable, n ¼ 19) were more likely to die within the first 100 days than those who returned at least one self-assessment (evaluable, n ¼ 61) (26 vs 5%, P ¼ 0.02).
Of the 61 subjects enrolled who completed at least one assessment, 38 (62%) returned pre-transplant batteries, 46 (75%) returned their first clinic visit assessments and 41/58 100-day survivors (71%) returned their 100-day assessments. Considering return of at least one post transplant assessment to be successful screening, 55/80 (69%) of consented subjects were screened.
Distress prior to transplantation
Of the 38 pre-transplant assessments returned, 17 (45%) scored within the normal or mild range for both anxiety and depression, while 21 (55%) were in the distressed range for either or both. Autologous and allogeneic patients were equally likely to be distressed (53 vs 57%, P ¼ 0.85). Table 2 shows that subjects distressed before transplantation reported significantly worse functioning in the areas of social functioning, vitality, role emotional, mental health, overall mental functioning, BMT-specific symptoms, and emotional and overall social support. Distressed subjects were more likely to have taken a prescription drug for anxiety or depression, have seen a psychologist or psychiatrist, and have seen a social worker in the prior 6 months than nondistressed people. However, there was no difference in self-reported performance status or global assessment of overall health between the distressed and nondistressed subjects.
Distress after transplantation
Of the 55 subjects who had evaluable post transplant screenings, 31 (56%) never met distressed criteria for anxiety, depression, or PTSD (Table 3 ). The other 24 (44%) subjects screened positive at either the first clinic visit or 100-day assessment with 'moderately' or greater anxiety, depression, or PTSD signaling 'distress'. Autologous and allogeneic patients were equally likely to be distressed after HSCT (36 vs 50%, P ¼ 0.30). Patients who did and did not complete pre-transplant assessments were equally likely to report post transplant distress (47 vs 39%, P ¼ 0.56).
The correlation between the BDI and HADS-depression subscale was r ¼ 0.70, Po0.0001, while the correlation between the BDI and PHQ was r ¼ 0.66, Po0.0001 (55 observations). In total, 10 people (18%) answered 'yes' to the question, 'Are you depressed?' All 10 screened positive for depression with one of the other instruments. Psychosocial difficulties detected with the NCCN distress thermometers were greatest for emotional issues (25%), followed by practical issues such as housing, insurance, work (22%), and family issues (18%). Spiritual/religious difficulties were uncommon (2%). Less than 10% indicated on their assessments that they wanted someone from nursing, social work, psychiatry or clergy to call them.
Distress detected post transplant was associated with self-reported medication nonadherence (58 vs 32%, P ¼ 0.05) ( Table 4) . Distressed people were also more likely to take prescription medications for anxiety (71 vs 26%, P ¼ 0.0009), depression (46 vs 19%, P ¼ 0.04) and sleep (83 vs 55%, P ¼ 0.03) than nondistressed people. Rates of support group participation were low in both groups as expected given that patients are usually isolated from large crowds early post transplant.
Correlation between pre-and post transplant distress Table 5 summarizes the results of all 80 subjects who signed informed consents according to whether pre-and post transplant assessments were completed and distress was detected or not. Of the 21 people scored as distressed pretransplant, 13 out of 16 who were screened post transplant (81%) were still distressed. In contrast, of the 17 people scored as nondistressed pre-transplant, only two out of 16 who were screened post transplant (13%) had become distressed. This suggests that people who were distressed before HSCT are more likely to screen positive for distress post transplant (81 vs 13%, Po0.0001). Although we do not know the baseline distress levels of the 23 (38%) of subjects who did not complete pre-transplant assessments, 39% of this group screened positive for distress following transplantation. Analyzing the 32 subjects who provided a pre-transplant assessment and at least one post transplant assessment (represented by italics in Table 5 ), we calculated that pre-transplant distress predicts post transplant distress using our instruments with a sensitivity of 87%, specificity of 82%, positive predictive value of 81% and negative predictive value of 88%.
Correlation with medical records review
Chart review revealed that subjects identified as distressed on at least one post transplant assessment were approxi- Screening for distress post-HSCT SJ Lee et al mately twice as likely as subjects always screening within the normal range to be noted as distressed in the medical record (50 vs 23%) through a combination of physician notation, social work notation, or follow-up mental health appointments. However, fully half of people screening positive for distress in our study did not have any notation of distress in their charts.
Discussion
We conclude from this pilot study that screening patients undergoing transplantation with self-administered instruments is feasible and important in the context of HSCT. Using our protocol, we detected a relatively high prevalence of psychosocial distress pre-and post transplant. This distress was in the form of depression, anxiety or PTSD, and was associated with self-reported medication nonadherence and use of prescription medications for anxiety, depression and sleep. All of the instruments tested appear to detect cases that may need psychosocial intervention. Further studies are warranted to see if formally integrating psychosocial screening into routine post transplant monitoring systems improves the success of HSCT. We plan to conduct such studies and selected different instruments for baseline and screening anticipating a randomized trial of screening vs standard care in which we'd want endpoint and monitoring instruments to differ.
Prior studies of HSCT patients have shown an association between depression and decreased survival, controlling for physical status and clinical variables. 38 In cardiology and renal transplantation studies, poor medication adherence has also been associated with increased morbidity and mortality, [39] [40] [41] and depressed patients are more likely to be noncompliant. 42 We found a statistically significant association between self-reported distress and medication noncompliance using validated instruments. While this is only selfreport, it provides empirical evidence for at least one pathway by which distress can lead to decreased survival. Future studies should evaluate medication compliance with more objective measures controlling for the number of medications prescribed and the medical indications.
We found that pre-transplant detection of distress predicted detection of post transplant distress. Viewed another way, the third of the population who complete pretransplant assessments showing them to be within the normal range of anxiety and depression have only a 13% chance of reporting distress via self-assessment instruments in the first 100 days after transplantation. In addition, enrollment in our study but failure to complete pretransplant assessments was associated with a 39% incidence of distress following transplantation. This suggests that trials of screening and intervention might be most beneficial if targeted based on pre-transplant assessments. This also suggests that much of distress may be ongoing prior to transplant, and that post-HSCT events such as GVHD, prolonged hospitalization, and infections may primarily exacerbate distress rather than initiate it.
The potential for intervention and improvement of distress after HSCT is unknown. We found that many distressed people were already receiving prescription medications for anxiety and depression, and visits with psychologists, psychiatrists and social workers both preand post transplant. Although data are mixed from observational and smaller randomized studies, large randomized studies in other medical populations, most notably cardiology, have failed to demonstrate any improvement in survival or clinical outcomes with psychosocial screening and intervention programs. 27, [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] However, HSCT patients, most of whom face a higher probability of death and disability than the other populations studied, may form a particularly at risk group Table 4 Differences between distressed and not distressed subjects among subjects screened at the first clinic visit or 100 days post transplant (N ¼ 55) Table 5 Summary of pre-and post transplantation assessments from all enrolled subjects (N ¼ 80)
Results of pre-transplant assessment
Results of post transplant screening
a Italic numbers represent the 32 subjects who were screened both before and after transplant. For example, 14 subjects scored as normal on both pre-and post transplant assessments.
amenable to intervention. Following HSCT, patients need to take several antibiotics, antivirals, and/or immunosuppressive medications correctly in order to prevent complications. Return clinic visits and re-hospitalizations are common emphasizing the need for vigilance and medical compliance. The frequent interaction with physicians and the nature of HSCT suggest that screening and interventions for psychosocial distress could be implemented in the clinic. We chose to perform our first post transplant screening at the first clinic visit after hospital discharge because this was the earliest possible time to intervene as an outpatient. However, this visit took place at varying intervals from graft infusion, and could have influenced our detection of distress. We also elected to study selfadministered instruments as they seemed most feasible to broadly implement outside of the clinical encounter.
There are a number of limitations to this pilot study. First, although we were able to enroll 59% of all people transplanted at our institution during the study period, 41% either were not offered the study or declined to participate. Among those who enrolled, we received at least one assessment back from 76%. Thus, we were able to study 45% of the total population. If nonparticipants are more distressed than our subjects, yet less likely to participate in research studies, we may not be reaching the group most likely to benefit from psychosocial screening. We note, however, that our response rate may have been compromised by the fact that study procedures were clearly identified as a pilot research protocol. We believe compliance would have been improved if either we had the resources to re-contact people failing to return an assessment or if psychosocial screening was viewed as standard clinical care by patients and physicians. Second, this is a single institution study, and methods for monitoring patients for psychosocial distress certainly vary. A recent survey study of transplant centers suggests that 50% have some sort of psychosocial monitoring program in place (Loberiza, personal communication, December 2003) .
In summary, we have shown the feasibility of screening for distress associated with HSCT and the high burden faced by people undergoing this treatment modality. Our results suggest that targeting individuals who are distressed prior to transplant, or who fail to complete pre-transplant assessments, may be the most fruitful. Since other studies have found a strong association between depression and mortality, we believe that work focusing on development and testing of psychosocial interventions is warranted and offers the chance to improve both survival and quality of life.
